The world we live in is not in isolation, therefore every action undertaken by humans and animals have a direct effect on humans. Some sort of boomerang effect. Methane is produced mostly by anaerobic microbial metabolism in the rumen and sent out through eructation into the environment. Methane and other gases such as carbon dioxide and nitrous oxide (CO 2 and N 2 O) have been giving great concern worldwide as they represent greenhouse gases (GHG). Though produced as a result of the actions of methanogens (bacteria) within the rumen, methane gas portend grave consequences through global warming and other negative effects as it relates to interaction between the environment and living things. Hence, this paper discusses the effects of methane, the producers and action of production and mitigation strategies are all reviewed in this study.
INTRODUCTION
Livestock producers are confronted with a lot of challenges culminating into pressure through public interactions or complaints about maintaining a healthy, balance atmosphere and adoption of welfare friendly environments Aluwong et al. (2011) . Similarly, Steinfield et al. (2006) identified ruminants as a major contributor to greenhouse gases. It is a well-known fact that livestock especially ruminants play a leading role in methane emissions. Enteric fermentation and manure production represents about 80% of agricultural methane emissions and about 35 to 40% of the total anthropogenic methane emissions (Gerber et al., 2007) . Furthermore, Hegarty et al. (2010) reported that the release of methane from livestock production is produced by anaerobic microbial metabolism in the digestive tract and in manure, also, the release of nitrous oxide from agricultural soils are both greenhouse gases (GHG). Cole et al. (1997) reported that methane production through enteric fermentation is of great concern worldwide due to its contribution to the accumulation of greenhouse gases (GHG), mainly carbon dioxide (CO 2 ), methane (CH 4 ) and nitrous oxide (N 2 O) in the atmosphere. This contribution has increased the temperature of the earth surface. Wang and Chen (2009) opined that accumulation of these greenhouse gases are known to be increasing at the rate of 0.3 to 0.9% per annum due to natural (wetland, termites, oceans and fresh water, e.t.c.) and anthropogenic effects (that is, landfills, ruminants, wasteland, energy, biomass burning, e.t.c.) on the carbon and nitrogen cycles.
Ruminants have been widely reported to be one of the major contributors to these GHG and almost 50 to 80% *Corresponding author. E-mail: tosossanya85@gmail.com Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution License 4.0 International License of all the methane emission comes from the agricultural sector especially ruminants (NRC, 2002; Steinfield et al., 2006) . Ruminant animals with low levels of production efficiency have relatively high methane emissions per unit of product. This situation results because these animals use a large fraction of their feed intake solely for maintenance (that is, for the basic metabolic processes required to stay alive). Methane emissions associated with this "maintenance" feed intake are spread over a relatively small level of production, resulting in a high level of emissions per unit product. In animals with higher levels of production efficiency, the "maintenance emissions" are spread out over a larger amount of production, thereby reducing methane emissions per unit product (although emissions per individual animal may be higher).
UNFCCC (2007) and Aluwong et al. (2011) reported that methane has a radioactive effect on the climate; its potential on global warming for over a decade is 21 times above that of CO 2 while CO 2 has a serious effect on ozone formation. Forster et al. (2007) and Hook et al. (2010) reported that methane is a potent trace gas due to its effect on global warming. It is the second largest anthropogenic greenhouse gas, behind CO 2 , it is estimated to have a total concentration of 1774 ± 1.8 parts per billion (ppb). Methane is a colourless and odourless gas. Its production in the rumen occurs as a by-product of microbial (anaerobic) fermentation of feed through the presence of a group of microorganisms referred to as methane producing bacteria known as methanogens. Methanogens reside in gastrointestinal tract of ruminants. These organisms play an important role in converting organic matter to methane (that is, use the hydrogen and carbon dioxide produced as end products of microbial digestion to generate energy for growth producing CH 4 as an end product). Kimberly et al. (2004) reported that the microbial activity (bacteria, protozoa and fungi) in rumen hydrolyses, the dietary organic matter to amino acid and sugars and these will now be fermented anaerobically to volatile fatty acids (VFAs), hydrogen; CO 2 and other end products. Methanogens then reduces carbon dioxide to methane, preventing the accumulation of hydrogen. When hydrogen ions accumulate in the rumen environment, it results in the decline of pH, and subsequent inhibition of many organisms that are essential for fibre digestion.
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O 2 combines with H 2 to produce CH 4 . The methane from ruminants is produced by hese microbes are responsible for between 0.25 -0.37% of the total methane produced ethanogens work at their optimal level in anaerobic conditions and most of the In this reaction, CO 2 combines with H 2 to produce CH 4 . The methane from ruminants is produced by methanogens. These microbes are responsible for between 0.25 to 0.37% of the total methane produced O'Mara (2004) . Methanogens work at their optimal level in anaerobic conditions and most of the microbes in the rumen are anaerobes. Factors such as the type of carbohydrate in the diet, level of feed intake, digester passage rate, presence of ionophores, lipids in the diet and ambient temperature influence the emission of methane from ruminants (McAllister et al., 1996) . In order to decrease the methane production, these vital factors must be taken into consideration: Acetate and butyrate are the principal fermentation products of protozoa. Removal of protozoa population will cause shift in fermentation of the substrate from acetate and butyrate to propionate and decrease the formation of methane (McAllister et al., 1996) .
Bell and Eckard (2012) summarised the process of methanogenesis thus:
1. Glucose equivalents from plant polymers or starch are hydrolysed by extracellular microbial enzymes to form pyruvate in the presence of protozoa and fungi in the digestive tract:
to form pyruvate in the presence of protozoa and fung The molar percentage of the different volatile fatty acids produced during fermentation influences the production of methane in the rumen. Acetate and butyrate promote methane production while propionate formation can be considered as a competitive pathway for hydrogen use in the rumen. Bell and Eckard (2012) reported an inverse relationship between the production of methane in the rumen and the presence of propionate. If the ratio of acetate to propionate was greater than 0.5, then hydrogen would become available to form methane. If the hydrogen produced is not correctly used by methanogens, such as when large amounts of fermentable carbohydrate are fed, ethanol or lactate can form, which inhibits microbial growth, forage digestion and any further production of VFAs. In practice, ethanol or lactate may form, but any excess hydrogen is simply eructated. Zhou et al. (2011) reported that rumen methanogenesis result in the loss of 6 to 10% of gross energy intake or 8 to 14% of the digestible energy intake of ruminants. This losses varies based on the species, geographical location, feed quality, feed intake, feed composition and processing of the feed (Okine et al., 2004; Cottle et al., 2011) .
Methanogens are unique and a distinct group of microorganisms. They are nutritionally fastidious anaerobes that grows in an environment with a redox potential and at neutral pH between 6 and 8 while some grow under extreme pH 3 to 9.2 (Jones et al., 1987; Stewart and Bryant, 1988) . Methanogens belongs to group Archea and phylum Euryarchaeota and unlike bacteria; they lack peptidoglycan in their cell wall which is replaced by pseudomurein, heteropolysaccharide and protein. They possess three co -enzymes which have not been found in other microorganism. Methanogens use the process of formation of CH 4 to generate energy for growth and the substrate used in the process include H 2 , CO 2 , formate, acetate, methanol, methylamines, dimethyl sulfide and some alcohol (Boadi et al., 2004) .
In ruminants, 87 to 93% of methane production occurs in the foregut, with the highest rate of production coming after eating. In sheep, almost 90% of the methane produced in the hindgut has been found to be absorbed and expired through the lungs, with the remainder being excreted through the rectum (Murray et al., 1976) . Rectum enteric methane losses have been estimated to be 7% by Grainge et al. (2007) and 8% by Tamminga et al. (2007) of methane output in dairy cows compared to 1% found in sheep (Murray et al., 1976) .
If the quantity of methane produced by the livestock can be decreased, it may also decrease carbon footprint; consequently, it may increase the efficiency of feed utilization and decrease production costs. One area of decreasing ruminal methane production is to increase the production of volatile fatty acid, that is, increasing the propionate proportion by the ruminal microbial population. Propionate is used more efficiently by ruminants than other volatile fatty acids, increase in propionate production can decrease the quantity of feed required per unit of weight gain. Kobayashi (2010) summarised that methane emitted from ruminants is regarded as a loss Ososanya and Faniyi 2503 of feed energy and a contributor to global warming. Methane is the most prominent sink for hydrogen synthesized in the rumen. Methane contains gross energy therefore, its emission during rumen fermentation is considered to be a loss of energy equivalent to 2 to 12% of the gross energy of animal feed Kobayashi (2010) . Another negative aspect of methane emission from ruminants is the possible contribution to global warming. Annual methane production from cattle accounts for 15 to 20% of global methane production. This level of production corresponds to 3 to 5% of global CO 2 production when converted to CO 2 based on the global warming effect of methane (IPCC, 2001) .
The main health hazard associated with methane is that it is highly combustible. Mixtures of 5 to 15% methane in air can be explosive. Also, large concentrations of methane in enclosed areas can lead to suffocation; as large amounts of methane will decrease the amount of available oxygen in the air. The effects of oxygen deficiency are nausea, headaches, dizziness and unconsciousness. Utility companies that use natural gas add a small amount of smelly, sulfur-containing compounds so that gas leaks can be detected before methane concentrations are large enough to cause suffocation or explosions.
By far the most important non -CO 2 greenhouse gas is methane, and the number one source of methane worldwide is animal agriculture. It is responsible for nearly as much global warming as all other non-CO 2 greenhouse gases put together. Methane is 21 times more powerful as greenhouse gas than CO 2 . While atmospheric concentrations of CO 2 have risen by about 31% since pre-industrial times, methane concentrations have more than doubled. Whereas human sources of CO 2 amount to just 3% of natural emissions, human sources produce one and a half times as much methane as all natural sources. In fact, the effect of methane emissions may be compounded as methane-induced warming in turn stimulates microbial decay of organic matter in wetlands.
With methane emissions causing nearly half of the planet's human-induced warming, methane reduction must be a priority. Methane is produced by a number of sources, including coal mining and landfills; however, the number one source worldwide is animal agriculture.
Mitigation strategies
Many reviews are available and many researches are still ongoing on how to mitigate methane emission especially in ruminant production area (Moss et al., 2000; Boadi et al., 2004; O'Mara, 2004; Aluwong et al., 2011) with respect to nutrition and influence on the rumen microbes in the rumen. To provide solution to this issue and hitherto to nutrition, successful mitigation practices must account for the rumen micro biota / a proper understanding of the rumen ecology must be well grasped (Martin et al., 2010) . Zhou et al. (2011) reported that various methane mitigation methods have been applied (McAllister et al., 1996; Martin et al., 2010) , such as defaunation (Ushida et al., 1997) , dietary inclusion of monensin (Van Nevel and Demeyer, 1977) , redirection of reducing equivalents to alternate acceptors (Johnson and Johnson, 1995) and stimulation of methanogens competitors such as acetogens (Leedle and Greening, 1988) . However from their conclusion, it was observed that many of these approaches were not authenticated through microbial adaptation shortly after the application of all these methods, and to this regard long-term effect of methane mitigation methods needs to be sourced.
Conclusion
However, the following mitigation strategies are to be considered: The feeding of highly digestible forages for grazing and confined cattle, inclusion of legumes in forage mixtures, supplemental fats in diets and dietary additives that manipulate rumen function and On-farm practices.
On farm practices include: Improvements in efficiency through application of best practice in 'on-farm' management, the application of animal genetics and improved feed quality (that is, Genetic selection for production traits, feed testing and ration balancing, pregnancy testing will reduce enteric CH 4 emissions by reducing feed costs associated with animal maintenance).
In a bid to mitigate against methane emission, use of probiotics should be explored for their mitigation potentials. Biotechnological solutions based on the introduction of new or modified microorganisms to the animals, immunological and hormonal control of gut function, or the use of genetically modified crops and/or animals.
Areas that require long term research support include: The potential for selection of low methane emitting animals and the development of products to inhibit methanogenesis, provide alternate electron acceptors, or reduce rumen protozoa populations.
